IT-62-B, a new anthracycline isolated from fermentation broths of Streptomyces sp. IT-62, reversed certain tumor cell phenotypes in vitro including some of humanorigin. The observed normal phenotypes were anchorage dependence of cell growth, flattened cell morphology and restoration of actin stress fibers. The extent of the anchorage dependence of cell growth induced by IT-62-B was generally greater than that by doxorubicin or pirarubicin. The cell-flattening effect of IT-62-B on cells of T24 (human bladder), but not on C-33A (human cervix), accompanied inhibition offos gene expression. T24 cells, once flattened by IT-62-B, retained their flat morphology even in drug-free, fresh medium and eventually died in several days. IT-62-B, unlike doxorubicin, only slightly inhibited the topoisomerase II reaction in vitro and DNAsynthesis in isolated cell nuclei.
IT-62-B, a new anthracycline isolated from fermentation broths of Streptomyces sp. IT-62, reversed certain tumor cell phenotypes in vitro including some of humanorigin. The observed normal phenotypes were anchorage dependence of cell growth, flattened cell morphology and restoration of actin stress fibers. The extent of the anchorage dependence of cell growth induced by IT-62-B was generally greater than that by doxorubicin or pirarubicin. The cell-flattening effect of IT-62-B on cells of T24 (human bladder), but not on C-33A (human cervix), accompanied inhibition offos gene expression. T24 cells, once flattened by IT-62-B, retained their flat morphology even in drug-free, fresh medium and eventually died in several days. IT-62-B, unlike doxorubicin, only slightly inhibited the topoisomerase II reaction in vitro and DNAsynthesis in isolated cell nuclei.
Anchorage-independent growth is a reliable characteristic of tumor cells in vitro. Wepreviously reported that among antitumor anthracyclines currently in clinical use in Japan, doxorubicin and pirarubicin reduced anchorage independence of growth ofK-or H-ras transformed cells more strongly than did aclarubicin and MX21}. As an extension of these studies, we investigated whether IT-62-B2), a new anthracycline, could inhibit anchorageindependent growth of tumor cells (including some of humanorigin), with or without ras gene mutations. Here we report that IT-62-B inhibited anchorage-independent growth of various tumor cells and the extent of the inhibition by IT-62-B was generally greater than that by doxorubicin and pirarubicin irrespective of the ras gene mutations. Someattempts were madeto explain howIT-62-B inhibited anchorage independent growth of cells.
Materials and Methods

Cell Lines
NIH3T3cell lines transformed with a mutant human H-ras gene expressing Q61L3) (H-ras 3T3) or a mutant human K-ras gene expressing G12C4) (K-ras 3T3) were agar. The top agar suspensions were layered on 3ml of the bottom agar layers, in 21 cm2 dishes, consisting of the corresponding media in which 0.6% agar had been dissolved. The cells were incubated for 3^4 weeks, and colonies werecounted as reported1}.
Staining of Actin Stress Fiber
Cells were seeded at 7.5 x 103cells/0.15ml of medium on cover glasses, fixed with 3.7% formaldehyde, made permeable with 0.2% Triton X-100, and stained with rhodamine-phalloidin as reported1}.
Immunohistochemical Staining of Fos Protein
T24 cells were suspended in MEMFCS at 7x 104 cells/ml and O.15 ml portions there from were placed on cover glasses preset in 8 cm2 dishes (Corning 25000 COL 1), and were incubated for 20 hours. The medium was changed for lml of FCS-free MEM and cells were incubated further for 2 days. After the medium was removed the cell layers were covered with 200fA of a fresh MEMà"FCSwith or without drugs and incubated for one hour and a half. In situ staining of Fos was conducted by the following method to form the avidinbiotin-alkaline phosphatase complex (Vectastain ABC-AP Kit, Vector Laboratories, U.S.A.). Cells adhering to each cover glass were freed of the mediumby rinsing with 1 ml of cold PBSthree times, each cover glass was thenimmersedin 1 ml ofacetone for 5 minutes at -20°C. The fixed cells were washed with 1 ml ofPBS three times, blocked with 2% normal goat serum in PBS for 20 minutes at 37°C. After the excess serum was removed, the cells were incubated with 200/d of 2.5/xg/ml rabbit anti-Fos IgG (c-fos (Ab-2), Oncogene Science) for one hour at 37°C, washed with cold PBSfor 5 minutes three times, incubated with biotinylated goat anti-rabbit OCT. 1997 IgG for 30 minutes at 37°C and washed with cold PBS for 5 minutes three times. The cells were incubated with avidin-biotin-alkaline phosphatase complex for one hour at room temperature, rinsed with cold PBS for 5 minutes three times, incubated with the substrate reagent Kit I (Vector Red, diluted with 100mMTris HCl, pH 8.2) for 15 minutes at room temperature and washed with water five times. The stained cells were covered with 50%(v/v) glycerol/PBS and inspected under a fluorescence microscope. C-33A cells (7.5x 103cells/0.15ml of MEM-PAà"FCS,placed on a cover glass) were incubated with drugs and stained as above.
DNASynthesis in Isolated Cell Nuclei Preparation of T24 cell nuclei and DNAsynthesis in the nuclei were performed according to the method of Winnacker et al.5) with minor modifications. T24 cells were seeded at 6 x 105cells/10ml of MEMà"FCS/55cm2 dish (7 dishes as a unit) and incubated for 2 days. Cell nuclei were isolated on ice as follows. After removing the medium, the cells were washed with 10ml of Ca2+-and Mg2+-free PBS and scraped in 2ml of hypotonic HEPES buffer (10mM HEPES à" KOH, pH 8.0, 5mM MgCl2, 10mM KC1, 1mM dithiothreitol, 0.05% (v/v) Triton X-100), After 10 minutes at 0°C, the cells were broken open by eight strokes in a Potter homogenizer. Isotonicity was restored by addition of an equal volumeof 0.6m sucrose. The cell lysate was centrifuged at 1500^r for 5 minutes and the precipitate was resuspended in 0.8ml of isotonic HEPES buffer (50mM HEPES à" KOH, pH 8.0, 5 mMMgCl2, 1 mMdithiothreitol, 0.22m sucrose), referred to as the cell nuclei fraction. Twomicroliters of a drug solution was added to 38fi\ of the cell nuclei fraction, which was then incubated at 25°C for 10 minutes. H-ras 3T3 and.src 3T3, all at concentrations as low as IC20 ( Fig. 1-1, 1-2) . The effect of IT-62-B seemed to have no correlation with ras gene mutations since H-and K-ras genes of C-33A had no mutations at codons 12, 13 and 61 (data not shown). LX-1, however, did not alter the cell morphology even at high concentrations of the antibiotic ( Fig. 1-2) . The alteration of cell morphology by IT-62-B always accompanied the restoration of actin stress fibers as exemplified with T24, HeLa and K-ras 3T3 (Fig. 2) . of a process(es) involved in controlling cell morphology, but also provoked some irreversible damage, possibly in the cell membrane, especially at high concentrations.
Strong inhibition of anchorage-independent cell growth should be an ideal characteristic for anticancer drugs and hence the cell flattening in T24 or HeLa would inhibit DNA synthesis, mostly due to inhibition of topoisomerose II8). It was an interesting finding that IT-62-B inhibited much less strongly than did doxorubicin both the DNAsynthesis in cell nuclei,and the topoisomerase II reaction. As shown in Fig. 3, IC30 of DNAsynthesis for IT-62-B and doxorubicin were 250^m and 4/iM, respectively, indicating that IT-62-B is only 1/60 as active as doxorubicin in inhibiting DNAsynthesis in isolated cell nuclei. IT-62-B was again very weak, compared with doxorubicin, in inhibiting the topoisomerase II reaction, as shown in Fig. 4 ; IT-62-B little inhibited the reaction at concentrations as high as 40^m while doxorubicin inhibited the reaction at con- O IT-62-B, # doxorubicin.
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A high chemotherapeutic index is expected.
